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2=## ^*Hr ^71^ J^Ltf o_5.*j , 3*1 2-1" 

[tj]3£51] 
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^ 3.*W&£\ AM 3 4^ ^ ZL afl^lHKDATA PAD REGION OF LIQUID CRYSTAL 
DISPLAY PANEL AND FABRICATING METHOD THEREOF} 

£2fe Hl^ I-I'^-g: rtj-e)- ^ Sj-^ Ji«?l 

£3£r £1^ Il-II'^d-i: ^ ^ 3-4^ 3.91 °fl A l-S-. 

i5^r H421 III-Iir^l* 3.91 «*WH. 

5L7£r 5L6^1 c-flolEi *(J=JM J±*i ^51. 

5L8a ifl*l £8c^r £7^ IV-IV'## ^ ^fl^* ^*Kr £*>3$1 ^ 

51 10a JElOc^r £9^ V-V'^^r 4^ *flH.J?-* ^*Kr £*V3"?] 

~"P"^ "a" 2.91 ofl^s. 
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£12^ -g- ^3^Al^ofl r4=. <3»^ S^afl^^ c-1He| sfljEL^l tfl*V 

202,202+1:^1^ 215A.215B: cfl o] e^ sfl;El 

SCll^U^H^ SC12~SC15:^12a>o1je. ^ 

^] 

<16> M. ^ o. ofl^ SAlsH^S] C-flolEi «- ^ ZL afla^lH ^ ^ il4 # 

HH^I Sfl^ «.o] ^l^Jl, ^71^ ^^^^-g; ^iL^H ^^>£S. 

<17> ^tijr^^-S, <*»^ S^l^lfe oflH^ ^(matrix) ^^S. wfll^ sM^I^l 

3.^, ^*Kr ^ fls^- ^ £Al^lolcf. 

<is> n}eM, ^ a^l^Hfe ^ lB6]i ^Efls. wfl^Sl^ ^ SAl3fl 

Ti^r! ^ S}-^!-* ^-S^M ^tb ^5t°l^ 3 3 SJ ^integrated circuit : IC) 

7} ^til^tf. 

<19> # 7 ) 6»>g S^jsfl^^ xis. tfl^aj-fe- 2^ (color filter) 7l« * ^ HSH*1 
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<20> =12] Jl, #7} K*)^^ ^ c^eflo] 7 }% ^)o]B\ =5}ol 

<21> ^"71 TflolH = eH«l 711 °1B ^#^1 ^V^^-S. ^7>R1Jl«- 

^f^, fflH^ ^BflS aH^sl ^ ^s-o] i7fl e|-ol^ £*>aj.2.3. ^l^£l^ 
<22> ^ f ^&|^Ei 71^: *J ej-Bf H 552*1^ <H efl o] 71^:^ cfl^Hr vfl^ ^ofl 

^-o. HVnV E^^ iE -j o^o] 7m #ofl ^ 2}-^ ^ 3 ^^l ^W^-Br € 

e^E] 7]^ #^oll ^sfla^SM ^€^h 4^1, W^oll #<£* 9l7\-& -#3H 
^ ^ SI Til 3th 

<23> ol^ol Sj-d^^H ol7>Sl^ ^aj-g- ^ 2}-^ ifl «H z^o) 

<24> ^71^1; W>fil-^-^- <2»^ SAl^^ ^^^S.^. ^w.^. JElg-g- ^*}a} Ajv*fl*l ^ 

< 25 > ^x-1, £1^- ^«V^oi on^ JL^I^ISI ^ S(-^ofl cfl*V ^^£°ltl-. 
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<26> JEl-i: 4°lH 4^(4-1,4)^-°! 7 ]# #6fl <H^*}4 *$SL^ tifl 

<££\3L, t\]o]B\ ^(2,2+l)#ol ^^*>7ll 01334 £3. «ll<144. 444 , 4 
<>1(4)#4 4°14 B}o](2)l-^ fflH^i: ^Bfls. Hfl^€4. <>H, 4°14 4<?1(2)4 Tflol 
H 4 < ?1(4)4 iil^^ #4 4^4 3j 4 4 °1 , 44 44 H314i4(TFT)4 3M^^ 
(14)^- ^wl*Vcf. 

<27> ^-71 tq-nV E^N^CTFOxr ^4 TflolH 4^1(4)4 4^4 4*H14 ^44^ 4 

°1B *R-(io)4; #4 3H4 51-^1(2)^1 i^si ^*HH £3N<H #4 44H ^ 

(10)4 ^4 -2-4-^ (over lap)4Tr 44(8)4; #4 4°lB ^(10)* 

44(8)4 *§^4 = efl4 44(12)# ^Hl*V4. 

<28> 4^(8)4 ^44 44(12)^ #4 TflolH ^(10) -$MM ^444 o] 

^5]j7 ( Aj- 7 ] =eflo] ^ (12 )o. c^o] SIH^(16)# -f-^fl 4^^(14)4 
47]3^-S ^#44. °H, 4^44(14)-^ 3Hp-4-§r4 ^.6. j=tg i T0( indium tin 
oxide) ^€4. 
<29> SEtb, ^-71 «>4 B^S4— E i (TFT)-c- -^"71 4°lH. ^^-(io)ofl ^4^ ^44^4 

S1«I1 ^ 4^(8)4 ^314 44(12) 4°H1 JE4 44°1 ^ *V£4^( 

i^^oHl £444 a^§-)# ^4^4. 

<30> 444, #4 ^44Jl7> TflolH 44(4)l-g- ^-*fl #4 4 °1 B ^ = (10)ofl ^4 

44 H314^4(TFT)4 dti 44(8)4 sjsilSl 4-^(12) 4°Hfe £-4 4^°1 ^ 
°H 44 cfloiE^ 44(2)#^ ^ ±^ 44(8H ^4^ 4°14 4:^7} £ 
4 4\t4 4*1) = 314 44(12)as 4^44. 
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<3i> zl^ji, ^7] £el]?l ^^(12)^ =efl<?l M*(16)* ^ sM^^KU)^ 34*3 
511 71 J=3«°] ^(12)41 413L7> ^^^-(14)^1 ^7>^rf. 

<32> c-flolE^ <^7>^ ^^^-(14)^: £B^£| ^ 

^^(^^cH £^5)^1 ^1 <^#°ll #7fll- ^Al^lcf. 

<34> *V^, ^-7] 2}-^^^-(14)^ iSHl^l ^*(22)-§- -§-*fl ^^"(20)2}- ^4- 

SjjL, ZL iSfil^l ^i^-(20)^r $.&(m&, preceding) 7flolB ^^(4-1)4 TflojB 
^(i^^Hl H^S^l &-g-)^- A>olofl if-ZL 7]5flAlEKl8)5. 7^ 

<35> 4«M, A o V 7l iSe)^] 7S5flAlEKl8)^ TflolB e^UHl ^A>A]S7> °]7>5qif- 

^ H^l^BKTFT)^ ^-^r(turn-on) 7l# ^}*\3L$) #^^l7j ^, «]- 

B^^I^bKTFT)^ ^-£.= ( turn-off) 7]7} ^9} =L #<g-g- <#7] s^^A^r 

(14)ofl ^^fAS^ , <*$2\ ^g-o] °.x]s\^Wr tr^f. 
<36> 5.1^ I-I'^-t- 4^ ^-^^ 5L<y oflAlss.^ , H 

o^eflo] 7)^(50)4 cflU=*M W^lfe 71^(60)4; 
iE} c^eflol 7l#(50) ^ 7]^(60)* o]^*)?]^ (70)^; ^ 

71 ^ H^l^Bi oleflo] 71^(50)^1- zJei^El 71^(60) ^H<i) o}z\q ^d\] cn^o) 
^#(80)iLS 
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<38> a> 7 ) wVnV E^|A£| c^j o] 7)^(50) #*fl #^#^^r ^^*V ^ sflE^ 

*M TflojB *I^(10)-& 
<39> ^"71 71)0] e ^rx (10)O j HV^. E^*]^ o^e)]ol 7l^;(50) ^Hl ^<g#^# 

^ TllolH ^^^(30)-a- ^tr4. 

<40> #71 TflolB ^^^"(30) ^Hl^ ^ 5] ^-(amorphous silicon)^ o^o^ 

*KE*fl#(32)4, ^(P)^ JL^^S. JE^sl n + wl^^ ^el^o.^ -2.^3^ 

(ohmic contact layer, 34)# <£^r ^^tr 4-§- ^E^^H mvb}- H^H^l^Ei (TFT)^ ^ 

Elw^(36)-g: ^#4. 

<41> # 7 1 ^^^(30)4 ^ni^^*( 34 ) av^i ^fc^-fr ^sv^ cf-§- sflE^^ 

o} «vn| H^^l^EKTFT)^ ^ ^(8)4 H5|^] #^-(12)* l^lrf, ojnfl, ^ £ 
^(8)4 2=31°] ^(12)^- <^E]ti.#(36)^ ^-^H *\3. tfl-§-^c*| o^s]^ sfl E ^ 

<42> ^-71 <2flE]y.^(36) #Jf£] iL^#fK34H ^#s)fec-fl, a o v 7 | ^ ^ 

(8)4 = efl<y ^(12)^ sflE^. -cHHl^ ^-^^##(34)o] ^7^4. 

<43> # 7l ^nl^^(34 )o ] ajlT^ofl rc}-^ «VE*H ^(32) <>1 ^#£)^t-fl, ZL ^#5} ti> £ 

^1^(32)^ ^ H^^l^iEKTFT)^ ^fl^^^o.^. ^=14. 
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<44> #71 «K5L*]]^(32)# 5E^*H ^(8)4 =£fl^l ^(12) ^ 

€ ^^^"(30) #<>fl ^ f^*H ^^"(passivation film, 38) -8: 

<45> A o v 7 ] c^o] ^^-(12) jiJi^OS) Q^SLS, ^4*H ^31^ 

(12)^1 <a^-» ELZ]}<£ €-^*(16)-8: ^tb4. 

<46> ^^-(38) ¥^ tf-g- ^^f^, ^Cfl^l 

€-^l-(16)^: *«fl 2=efl°] ^(12 HI ^^S^r 5)-i^^(14)# *§W4. 
<47> #7] 4^-1-^ ^i^^l tifl^(51)l- ^^^b 4# si ^(rubbing)* ^^$4, oinfl, 

^t!: ^4 tifl^(51) ^#^0.^*1, ^^^-(51) 

^ Jl£-7} A>^ol ^t^^ *H ^7l wfl^^ 

<48> ^-7] £2^1 ^Sel^l ^sflAlEi <^^S] #>*fl*l 

<49> #71 mv^- B^l^i <H^°1 71^(50) #<>fl TflolH e^U-D-g- sflE^^ji 

f zl ^-w-o]] ^olB ^^^"(30)* ^^*Vrf. olnfl, TflolH ^(4-l)^r ^ H€ 

^]^:Ei(TFT)2l TflolH ^^-(lO)-g- <§^Rr *HHH ^^51^., *i <3 ^( 30 ) # 

7] yVDV e ^7]iE^ (TFT)^I TflolH ^^^-(30)4 
<so> ^-7] TflojE ^^^"(30)21 ^ofl ^(20)^8: n^^. 

*1 ^(20)£r #71 «m H^l^EKTFT)^ #^-(8)4 ^511^1 ^^"(12)^: 
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^ ^#3*1, TflolB ^«a^(30)^r *r°H ^-Jl TflolH ^^1(4-1)^ <^°§^ 

3)- i£Bl*l ^^1 El (18)3. 7l^*Vcf. 

<5i> Aj- 7 i ij=&l*l £q-(20)°l ^g#£ TflolH ^<3^(30) #^1 i^ v (38)^: ^#tt 

cj-^- n iLse>(38)^ <^^-l- ^^V^ iS&M ^(20)^ ?l^r 
^ s^l-(22)^ ^^W. °H, ^^"(38)^ #71 ^ H^^l^(TFT) <3<^ iLJ> 
^(38)4 ^2M*1 ^*(22)£ #71 H ^1^1 (TFT) ^ =efl«?] 

^*(16)^r ^*Hr ^<HH ^^^4. 

<52> ^>7l ^^-(38) ^Hl 3^^(14)^1: sflEl^H, zl s^^CUH #7l 

X] s^^(22)^r ^ #^r(20)«ll ^£^r. <=>H , 3^i^(14)£r #7l «^ 

e^^^e-I(TFT) ^ofl ^^^-(14)4- ^^•°l 1 =f. 

<53> #71 £2^1 ^Al£» #35:«H 71^(60)^ ^S^^: #Afl*l ^ 

<54> ^ei^E-1 7^(60) M DflB^i(black matrix, 62)» £3°. 

<55 > ^-efl nflH^(62)7} ^sl^E^ 71^(60)^1 #^-°ll 300, ^(G), ^ 

(b) ^#si ^^^4. 

<56 > #71 uflB^(62)«- Sf-tb ^&1^EK63)^ #^-^^011 ^r*3-8r 

^ 2flE^*H ^#^(64)* ^#tr^r. 
<57> #71 ^^-1-21 #^-^^<^l nil ^(65)^8: ^#tb ^ 3*8-8: ^lW. 
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<58> #7]i& n\^o) «VnV E^^Bl °]i\)o] 7]%(50)^ ^]^] 7l#(60)^ *fl*H 

o}-!^ $7} ^]^] 7l^r(60) ^Hl^ i:3lHA-K70)-i- °H , 

dj^ofl 4^ MVnv e^£^1^ <^3H 7] #(50) ^2ll o l^(70)l- ^^*>ul, € 

e^Bi 7l#(60) #<Hl ^^^fll- <M"t t 5U^. 

<59> ^-71 i^olA-KVO)^ ^ #5fli til=, «1H 

<60> Aj- 7 1 <yifl ^ isfl 0^(70) ^ c^eflol 7l# 

(50)^1- ^e^Ei 71^(60)^- ^W.. 
<6i> s$7] B^*l^l ^eflo] 7m(50)3f ^e^B] 71^(60)^: ^ 



<=>] 



71 nfl-^ofl 



o^eflo] 71^(50)^ ^e^Ei 7l#(60)^ yfl^i2K51,65H tfl^sH 

^ofl °-^<H ofl^^( 80 )^- ^*lt}. oH, ^71 ^ J£AR>*1^ ^lS^ofl 

Ajfe ^7H^ ofl^ Sfl^ofl afl^-g- ^OI^V Cf^- ^ oj}^ sfl^S ^W^-^-M-, ^ 
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<63> #71 X^l^^r ^ cnf ^^H ^ D Hlt!: ^- 7 J (eel 1-gap)^- £ 

< 64 > £3^- #71 £121 U-II'^i-ar 4^ £^ ^ ^^1 

A. 

< 65 > £3 o. ^ °13M 71^(50) 7fl°lH 

(30)34; #71 TflolH ^^^-(30)21 #^ofl <g>g*>7fl 01335=^. sflE^^ tflol^ e}o] 
(2,2+1)1-4; #71 c-flolE^ eKl(2, 2+1)1-* i^tb 7fl°lB ££^(30)^ 
iS^-(38)3l-; #7l cflold eKl(2,2+l)#°l ol^sl^ <3<*jsl ^.^(38)21 ##o(| 3flE| 
s}-^^(14)ol 91^. H^ofl H^lSl^m S^l^, £221 ^ H^l^ 

E-) ^l-^HH olnl ^t^V o>H^^(32) ^ iL^#^(34H <*) El «.^(36W 

#7l cllolE-1 21-01(2, 2+1)1-21 sV^-°ll ^Hf^t 
<66> <y»&3°l <^ 5/>l#*H*lfe #7l iLJL^-(38)2l Hi 51^ ^(?5I8S)*1 

SiNx ^-21 ^-7l#^ol ^^tf. 
<67> #?1 ^ (2, 2+1)1-31- ^^^-(14)21 QjJf* tf_s^-(38)^l 21*11 

Hl-^(overlap)£lH^- ^#*Hr 33 S.*]#*\e\ 7fl <8=#*m ^ & 

<68> nelM-, h>2}-:£o1 #7l a.^^-(38)2l zfl^s. HlH*l SiNx ^M^l Jf 

7l#^ol ^-g-^ofl n^el- efloiel El- <?l(2,2+l)l-2l- sB^^-(14)2l «a^-7> w_^^-(38)°ll 
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4*fl AHHSsqia, cflolBl 44(2,2+1)1-4 ^-4x^(14)^1 14, ^1^9 

-g-ig=)^- 7l^7fl 44 4]3^H34 444^ ^1^4 &&4. 
<69> nJ-eH, #4 444 Eh«?1(2 > 2+l)-i-4 3^^(14)4 °^4 £-^4(38)^ -2-4" 

^S\^ ^^oflS. -tlJL^ol 1^.44 $>£^- #4 SLJ-4(38)4 A&S. -8-4^:4 ^ 
BCB(benzocyclobutene) f-4 -M^* ^-§-*Kr JL7fl^§: «^ S4#47> 
*I144&4. 44^£r Jl7fl^# OJ ^ 5.4 #4 * £4-§- t2*}°l ^H14 -£^4 

£ 4-8"4 £4. 

< 70 > jL7fl^-§: 44 S A] SL4 ^Al^olji, 5L5^r £44 

III-Iir-a-8: 44 44tl 4I4£°14. 
<7i> 5144 sg^^^r 4^44, 444 44(2,2+1)1-4 ^^^-(14)4 4-^7} 

o.^_^5|^ ^ ^14^, 4^tt £14 ^4^4 ^-444. 

<72> ZLS]J1, £54 #S44, 44 H^4^4 4^14 4^(50) 4-4*11 <8 

^4 44B 444(30)4; #4 44B 444(30)4 44^ 4444 434£- i f sflEi 
^4 3144 44(2,2+1)1-4; #4 444 44(2,2+i)l-fr £44 44£ 444(30) 
4 444 ^44 ^4(48)4; #4 444 44(2,2+1)1-4 434^r 
(48)4 444 44 444 44(2,2+1)1-4 °a-¥-7> £4-^4£^- 4^4 4^44" 
(14)4 £444 o^cf. £44 5^134^ &&44, £24 44 H€4^4 44444 
4 44 ^4 tiVH^l^(32) 4 £4^##(34)4 3^4 ^4ii#(36)4 c "fl 0 14 
44(2,2+1)14 *4f°fl 4^4 *r 514. 
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<73> #7] ll)o]B\ ^(2,2+1)1-^ ^^(14)^ SL*\-^QS.^ tg/^ - % 

a.s^(48)^S. ^-§-^5.^, cflolB] eKl(2, 2+1)1-4 Sj-di^CUW JLtt1-^€ *8 
< 74 > £6^- -*7l ^ <^ 7flsf3*l ^^^t £-91 

< 75 > 5L 6 ^ ^ 2=31*1 ^3 <H&flol 7)^(50)^ <H<§f ^ 1 

7^(60)011 til^fl ##5l£S. ^H^(IOO)^: TflolH 

tflolEi e|-o]l;ol h^Vs>ji, ^ sl-il-ol uflB^ ^^5. tifl^sl^ SAl^-(ii3) 
4; zl 5. 113)3 TlHH ^91^ TflolB *«J=JjK114) ^ ^ 

Ol-i;^ ^^£1^ 3HEi 3fl JE-^f (115)1- ^WltbCf. 

<76> ^-71 2=^*1^3 71^(50)4 €&|^El 71^(60)^8: w r 4£°l ^ 

5)lolA^l o^^fl ^SMl ol^SlHS. 4-7J0I n>^JL, ^ S^1^-(113)S1 iq^-ofl ^ 

£ ^ 2flEi(seal pattern, 116)<Hl 3*11 ^^4. 
<77> ^-71 TflolH 3fl 1=^(114)^ ^>7l 2|ei^Ei 7l#(60)ofl «1 *fl ^°1 ^ V 

nl- B^l^ O^l ol 71^(50)^1 7H V ^1-Sl «3*H ^^SlJL, ^7} ^}o]B\ 2fl = -*f(115) 

TT #71 €^^1 7l#(60H «1 ^fl H^f ^ <H*M 7^ 

(50)^1 7>^>Sl ^^ofl 
<78> ^tb, ^-71 TflolB 3fl = ^-(114)^r TflolH ^EH^ ^ ^^l ^ A > 

Al^l- Sj-tf ^1^(113)3 TflolH ^-toll ^H^l 3flc^-(H5)^ cflolE^ 2= 
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< 79 > £7 ^- ^-71 HH^l 5flH^-(115)^ <a^-« ^ ^-tl 

< 80 > £ 7.g- ^S*}^, eKl(2,2+l)*°l <H 3*1-7(1 ^S. tifllsU, ^1 °1 

B) sfl^(115A,115B)«ol tf 7 ] cflolEi 5^1(2,2+1)^ #713 °.S 

014. oH, tiHEi 3fl = (115A,115B)l-^r ^ ^^*>7fl A >°1— €-«i(side 
contact, SC1~SC7)1-^- ^lW. 

<8i> ZLElJl, 518a vj|*l H8c^ <#7] £7^ IV-IV'^-8: 4^ ^^(115)* 

< 82 > £8a4 ^-2:^, ^ H 31*1 ^3 71^(50)^ ^ofl £7.}*\<LS- TflolB 

^^(30), ^B|M.#(36), eKi(2) g BCB f-sl -fM#;g ^^(48)^ 

tg^^-cf. olufl, Tfloje ^o^^-(30), ^B]U^(36) ^ cflolEi eKl(2)£r <>H £21- % 

^^l ^ H^l^Sl ^-nHH^ ^SM, BCB ^ -fr 
7l#^ is^-(48)^ °H £4 £ 5L51- ^S*V^ *W1 «>^£°1 0J ^ 

<83> zL^i, 5L8b» -*7l 5LJl^(48)* A H — ^j*(SCl'~SC7') 

s.^ tg^^. °H, i-Sl^-(48)^ *\^-& o]n] £21- % V 2:*H ti >^ 

o] HVP| E^l^o] £5)10] ^^-(12)4 ^^(14)1: ^^l^l ^ ^ 

*(16) <8^*HH*1 ol^^H, BCB ^ -fr7l#^ 7fl^ol ^-g-^ofl n}^ 
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<84> #7] c-flolE^ eKl(2)£ Cr S.£&£o] ^^^0.14, ^ S. 

^7>£]J1, cflo]Ei 5^1(2)* ^-tSfl ^S)^ SHJ^Jt^ °<f°l ^1H1 ^ ^ *°1 
Cr «l*fl Mo «3 5=3* 3-8: ^°J(2)°fl sHM*^ 

<85> zLedc-fl, ^-71 cflolE^ SKK2H Mo *H33 5L*H-3£r SL5L*K48)3 3*1 

<86> ^>7i a>oih ^«.(sci'~sc7')-i-si mo *H33 s^i-^i 3-8- 

€ sKl(2)4 sMi^CMH $.7}qSL3. £t}. olnfl, #71 A> 

ols. S^S.(SC1'~SC7')«:^ tR^7> ^o] tg^^SL cflo]El ^^1(2)4 3^^(14)2] 

<87> att, ^ H^*l^ *fl 3}-u2}. ^oflA-l ofl ^ ^(36)51 #7] iLjL^ 

<88> #71 aHjel s.E«l-(SCr ~SC7')1-^ 4^-^^^ #71 Mo ^fl^^l £#1:3 

<89> ZLElJl, £8cl" %^*>^ , #71 ^41"^ 3^1*1^(14)* ^7l 

c-flolEl 5Kl(2)2l ^3 4 ^7l^^S. ^#3^ — ^^(SCl~SC7)#-i- ^^tri=T. °1 
^^(14) sflEi^ °1M^H, IT04 M 3-§-£ 
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oo> #7} cflolBl 3}| = Jf (115Hrr -f ^ HS-S-(probe) 3*HH MS (needle)^ 

EfliE Aj27} ?i7V^^. OJ ^ 4*1-01 «a^«, *HB *fl = ^-4 

£*13*r 3"** *HH c-flolEl SKIM ^ 

<9i> ZLfiril, ^sfl^ c-flolB] jflSJM 115)41 ^V°l=- ^|(SD1~SD7)*°1 *8^3 

<92> ^, cflolBl sfl = Jf(115)*r ^Hr3 *H=- ^(SD1~SD7)§3. <>l*fl #7fl € 

cj-. n}eH, t|ffol nfl, iL^HGnisalignH v]Jl^$«\] ^ sfl 

= ■¥■(115) S3 41 ^H2fl*l(scratch)7> ^HS^M tfl<>13 «xfl = ^-(115)7> s^4| 4^ 

<93 > 2 _^v ) 3fl = Jf(115)^r 4HH. ^o^^-(30)o.s. 3-§-3^r SiNx4 SiOx 

*H^£ 31 £ ^3^H3 0 1 ^41 iS^(48)AS ^-g-£)^ BCB -fr^M^: 7fl3 

^ SVS.^ ol u)-«i7l nfl^ofl ^-71 sMl^CUH ^51^-(48)^^-El ^ (f ljjjt)€ T $£ 
Cf. ^, Aj- 7 j 5^^(14)^ ^71 ^.JL^(48)4 3^3^ -8-71 A>o]= 

(SC1'~SC7')S1 wV^-^ofl TflolH ^^^(30)4 3^3*r 3^41 «l*fl « 7 1 

41 2. ^-(48)^-5.-^-^ ^€ 7>^ol ufl-f ^T}. 
<94> S.^ > ofl^ ^Alstfl^^ *fl*H 4^" =^1^ ^333.1- ^ 

(tape-automated bonding : TAB) «<H]* **H sfl-^(115)41 #7}*A o.S 

M(module) lr^°l ^-f ^HJKU5)3.-M ^ 41 
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n, #7) *Mi^(14)ol ^1 ^ V SH a.Jl^-(48)^-S.^ ^ 2L^ ^ 

<95> C-lHEi 3fl^(115)7} ^3 SAlsfl^Sl #^iL<?H 

<96> at>, ^71 3^^(115)51-^ ^ ^H^i 5^^(14)4 £LJL 

^(48H ^^1 <^ti #(36)^3--^ ^€ ^ 5U^. 

<97> ^g, ^-71 BCB ^-711-^ ;fl|S. ^^(48)^ 7\]# ^-^-8: *}^M?)7) 

$.$L^(48)<L£. ^ SiNx^/BCB^/*}^ SiNx#<=>l 3f?5t *H^« ^ 

SI^-M-, °1 3 -'MIS. ^7l = -^-(115)5.^ T3Hv§ nfl , ^7l 

(14)4 ^ SiNxf^l ^1 BCBf^LiM^ ^€ <r £U^, S^^H- 

(14), ^ SiNx^ ^ BCB^o] ^ofl SiNx^iLiM^ ^ $1*-^, 

c^e] 2fl£L^-(115H*m 31^ 3*H^§ 0 1 7ltfl^ ^ £4. 

. ii^s BCB *fl^s] -fMi-^oi 3-*Ml *|EJM sH^a- «o v 

^l^V^Cll 5U4. 
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Cfl0-|E^ = >^7l 31 ^IL^S] ^<%*\] ^-*]& *\°]5L *H1AHj= 

; ^V 7 1 cflolEi sfliEL-^ C-flojEi 5^1:4 ^^^^ 7H>^ ^ E^ 5fl^l"^ 

7V^>^°fl 44 n^lsM, ^-71 ^1ia>oih. €-^^1 *\n ^3°1 4£r A2 

<100> ^-71 ^rg^ ^^-7] ofl^ aA^^^ cflolE] Sfl^ 

71 #3} C^olEi sflj=^7> ^H^-S. 711 °1H *l<£4, 3HE1 4 

ol *J ^*Kr #71 ^4*M sfl-EL^f <5l 

*H5i *}q-Sl ^fllAHS. ^*-g- ^^e>ZL, cflolEi jflE^M 7}#4s^l 44 

#71 *fll*MH «l«fl ^ ^O^S. ^2A>ol^ ^Hfl^-i" *8>S*Kr 

#312H 4>7l ^32f^-Oj ^ofl SM^^-fr 3flEl^*H #7l ^lA>olc C-fl 
B\ E)- o14 #71^ ^#A|7lfe ^lA>ol= s^^- 

^^§>JL, St!: #71 ^l2A>ol= ^.^^oHa-1 tilolEi e}<?14 Sj-^^l^ ^71^^.5. 
Al7l^ *\°]5L H>}^Z\ ^l2A>ol= aijA t§A^Kr #74l» 2L^H °1 -¥-<H *1 tt ^1" ^■ 
^ 0.3. «Vcl-. 

<101> AJ-7] Bl-Sl-^ ^ofl o]^- oj}^ SAlsB^^ ^o]E^ SfllEL^- ^ ZL ^flS^ * 

<102> ^- ^^al ^l^AHloll tr}-s. <5«^ SAlsfl^Sl ^HeI srflH-^-^l tfl^ 

^Al£0l^. 
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<103> £91- $)o]&\ ^^1(202,202+1)1-^ ^^Hl ^l^, 

z\]o)&\ 3fl = (215A,215B)l-o] -SM cflolE] 5}-<?l(202,202+l)l-;4 713-2-5. $1 
cf. olnfl, cflolE) sfl = (215A,215B)#^ f^cHfe *I11aH;e=. ^(SCllW 
^lSjui, ^ cflolB| 3fl^(215A,215B)l-^ ^ ^ ^KK^f, #7l t-lHEi 
(202,202+1)1-31- ^^£1^ 7>^>Bl ^ 3flJEL(215A,215B)#^ 7>^>^)^^ 

z>z}- ^-71 ^llA>ol= e^(SCllH «l«fl aj-^. 4^ X|2A>ois. ^i«(SC12~ 

SC15)*°1 <a^«V7fl 

<104> *j|2A>ol;E. e^(SC12~SC15)!-ofl wlsfl ig^ol ^ ^^5)^ afllAW 

J= ^(SC11)£: ^"71 cflolEl sfl£(215A,215B)l-* ^^fc ^l:^ #33 ^^^^r 
^tfltb ^ 2-1- ^*<H A 1 ^ Ir^l ^ °l ^ sfl^S.-^ ^-i: ^H^i 

<105> ^^*>7fl #7l ^llA>olc S^(SC11)<H1 «l§fl ^Tfl 

^l2A>ol= ^(SC12~SC15)€-8: #7l cflol^ 2fl = (215A,215B)1-^- ^ 
<i06> H10a vfl*l SIOctt ^-71 £9£] V-V'Ai^- tr^ clHEi sfljEL^-I- «|^*>fe 

<107> £10a# #2:^, tflolE^ 2fl=^-7]- 71^(250)^ ^6fl TflolB. 

^^^-(230), ^E]ti.#(236), cflole] 5^<y(202) ^ BCB -fMM US ^(248)^8: 
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<108> #7l 7^(250)^: tfl« W3<H ^ S^H^# °l^r W o^o] 

71 ^ 2jB^E] 7]* ^1 ^ 2=^*1^1 oleflo] 71^0] ^-g^tf. 
<109> #71 ^ B^l^i oleflol 71^ °« ^ ^ ^ W ^3^3 71 

til^fl <3*H 7flo]H sfl^Sl- C-flolE^ 3fl = ^-7l- 

<no> n}-eH ( #71 7m(250)ofl^ H^SMl 3)^3. TlMS B^ll-^ 

TflolH sfli=Jf ^ ^H^l ^S.^7V ^Wl^Cf. 
<m> #7l 71 ^(250)^1 ^ 2^1^ cflolE^ 5^1 #-1: ^-*fl sp^iLl- 

<ii2> xcfel-A-1, #71 TflolH ^^^(230), <^li^(236) ^ ^91(202)^ #7l 7l 

#(250)21 ^ 2^ si] ^ ^*Rr *HH A i 71^(250)51 z\}o}b\ sfl = 

^Lofl ^g-AHl ^SH, #71 BCB -B-711-^ 7^21 £_iL^(248)£ «>4^<>1 ^ 

^Al^^oj 711^^ ^#^7l7l ^-g-^^- 

<113> ZLE]JL, H10b» #2^, ^71 JiiBK248)* *H=JM ^°<W 

- 2,UAHH ^^*(SC11')€- ^*>^, °>^^ *flH.^ 7>#7>Bloim 4 

X15')« iH^. °M, ^^(248)^1 ^1^ ##tb «>^°1 ^ H^^l^^l 
= ^q-31- s^^-fr ,^X|7l7l ^ ^efl°J 

*H, ^^(248)-S.S. BCB 7fl^cl ^-g-^ofl 4^ *H ^ W <H°1 ^-§-^4. 
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<114> #7] ^<?1(202)^ »>^ol ^ XAl^7> $ aL«fl-*H* 

S\o] #*\) ^ Cr ofl *l*fl «1*UM *te Mo 5L*dl^ 0 l 3*3*1, ^ 

eKl(202)4| Mo *l|33 SL^M* ^71 ^ *I*MI 3*fl 

<115> u^, tf 7 l 2fllAHi= ^i»*(SCll')4 *2*WH- M*(SC12'~SC15')M ^ 

TjHMfe Mo *H33 H*d#^°l 3** ^°d(202)4 ^^^-(214) o] £ 

7 j^o S >8"7l ^11A>o1h ^»«-(SCll')4 *fl2*HS. ^*(SC12'~SC15')S 

^ w^oflAi^ ^v 7 l Mo 4^ H^M^l *H*I 2^1(202)4 ^E1«^(236) 

<116> h^JL, H10c» #2^2, -*7l **HM tffcbQ 3^^(214)* «^*H # 

71 ^llAH- M*(SC11')4H #7] 4°d(202)3 ^4 #7)*\<L3. ^#3*1, 

TflolH *3<£3-(230)4 #£4 ^^SLS. ^llAVolS. ^^(SCll)-i: 

*>JL, ^-71 ^il2A>olc ^^(SC12'~SC15')^^ -S-71 tlMe) BH1(202)3 ^ 

4 #713 £.3. ^sH, *MH ^3^(230)3 *sl3^s. 3#4*r 4 

-oi jfl^HS- M(SC12~9C15)#* M^t*. o]d| , ^^(214)4 ^ 
*V 44^1 #4 SU^H 51-^^^(214)* sfl4^Hr 43<*M °l-?-<H*H, 
IT04 ^ ^ s.^il-^ 0 l 3-§-€4. 
<ii7> aj-71 *H1AH- §*|(SC11)£ 4*r4 *|2aWH. ^(SC12~SC15)41 

^Tfl *8^.2.jM, Aj-71 5^^(214)4 ^1^ -f^rtb 7fl°lH ^£4(230) 

3 ^#^3* ^Tfl ^^^(214)4 TflolH *i<34(230)3 #33 

#5M7J4. 
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<U8> #71 <£$*}7\] 4^ ^2A>o]H. $^(SC12~SC15)*^ #71 ^lA>ol^ 

€-^(SCllH *}n ^1 ^#^°-:§*l, #7l tlM^ 5^1(202)31- 5^*1^(214) 

o} AH = 3^*1 ^Cfltb ^^^^ M ^ &7fl ^ 

<ii9> rq-sl-A^ s S y ^AH^ ^71 ^ll2AVolH. -E^(SC12~SC15)!-°fl a l«fl ^ 

Tg^-g. £if- ^llA>ol= S^(SC11)4 

<i20> #71 ^U^H e^(SCll)^ 33 v}^) n^BS., 

si- qiri-si ^ M ^ ^lne-i^^l ^*fl ^H^l ^3.^)7} 

^ sis*.*), q«si *r &>fl 34. 

<121> 3£^, #71 5hh€^(214)£: #71 ^l2A>olH. ^ (SC12~SC15)l:Oll *l*fl S£ £3 

^1ia>o1^ snfl( S Cll)Sl wV^^H ^ SiNxV + si0x ^ 

51 TflolH ^<gnV(230)4 ^^Sl^ ^7fl ^±34. 

<122> i^bH, ^^^-(214)51 #Sl^ 3*^*1 ^ 

(214H 31*1 ^^H^l ^ BCB -6-7l#^Sl 3^^248)^3.-^ ^Bl^ a o V 

<i23> s.^1, 4)3 SL^v^ ^l^-ol rf-§- c-flolEi E.eH*l ^^SIS.1- ^ 

J§.*fl cflolE^ sfllEL^l ^HiS ^^l^m 2-1- ^ lr^°l 1b8€ 34- HI 

2fl£L^-5L^El *g-g- tclH^i ^, #71 2)-i^i^-(214)ol ^ofl #7l ^Jl^ 

(248)^-S.^-Bl ^ HLfe €^-7> «>5l5l^ ^#* ^1* <r &?fl ^cl-. 

<124> St!:, ^"71 C^olEl sfljEL^S^-Ei ^ *1H*# nfl, #71 5^ #^(2 14) 4 JS.^ 

(248H ^<Hl ^(236)^3-^*1 ^Sl^ 1**1 « *r ^4. 
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<125> 2.11^ £ #1$$) *fl2^*HH Uf^- 6B3g S^^O] tflolBl 3Xfl = ^-ofl tfl ^ 

<126> sin-i- %S*>^, s|-oi (302 ,302+Dl-ol IS. tifl^^Jl, 

dHEi ^ = (315A,315B)«^ -*7l ^01(302,302+1)1:4 ^7}^^S. $1 

t\. o]nfl, t-lHEi ^H.(315A,315B)*^ H^Tfl 0 133^r 27fl2} *)U*W^ s 

3}(9C21,SC31)§<>1 ^ ^l^U, BflH(315A.315B)S^ W £ «KK^, #A 

51-01(302,302+1)1-4 S^fe 7\^A^ % sfl^(315A,315B)l-^ ^ 7} 

^eM- z>z+ 27flsl ^llA>o]^ ^(SC21,SC31)*oi| wlSfl ^ 4^r^1 *fl2*> 

o]c ^(SC22~SC25)#°1 «iJ3*MI ^^4. 

<127> 4>7l £ *H2-g*HH 4* 5*1 Sfl^ CflolBi 3flH.«. fe £ 4|1 

^Al^o| wl^H #71 ^fil ^HS. ^(SC22~SC25)l-oll wl*f| ^Tfl ^ 

s}^ 27fl^ 2fllA}o-|c §-^(SC21,SC31)l-ol ^€4. 
<128> nH£H, 41 2^*1 <*H ^ 5*1*11^ ^1 °1 ^1 ^fl-^r^ #7l 27fl ^ 

4|1AH= ^^(SC21,SC31)1-* #7l 5fl^(315A,315B)l-a: ^ ^# 

cq ^.33 ^^^-g: ^tfltt ^*>^^, ^71 cflold 3fl=(315A,315B)lr* ^^Hr 

<i29> tb^, ^-71 ^^1 4|2^*H«Mfe J=H^ 4l2*>oU= ^^(SC22~SC25)§oil «1 
*fl M 27flsl ^^(SC21,SC31)l-ol ^sq^ t^*> 

^ ^^St^M", #71 c-flolEl sfl = (315A,315B)l-* ^^Kr 1:33 ^ Vl 33 
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^ 7l ^ ^a^^g- ZL^^H #7l ^llAH^ ^^(SC21,SC31)« 4^r7flS. 
<r 5£4. 

<130> £12^ £ ^4 *fl3^HH 4€r c-flolEi sflj^-ofl tfltt 

<131> £121- #2:^, SL3l4(348)il3. SiNx#(247)/BCBfK248)/SiNx^(249)4 3^ 3 

^-g. ^s]^, ^-71 slioc^ #^^4 -i-^^H, t^-S-^ 

<132> #2flofl^ ^71 UJl^-(348)^.S. SiNx^(247)/BCB^(248)/SiNx^(249)^ 3^ 

2:1- ^-g-^H ^4^* ^^l^S. ^H^S^ « ^H'i 

ufl, ^^(214)4 SiNxfK249H ^1 ^4=H BCBfK 248)^3.^ ^ ^ 

^, att 4^^(214), SiNx#(249) ^ BCB#(248H ^44<H SiNxfK 247)^3 

«. Ei ^ oloa Si 3fl2ELJf<>lH^ 7^ ^4^H3°1 ^ A o V 4 S4t 4^ 

<133> ZL&m, £ ^4 ^|3^H^ 4€- <^ 5.*l*fl^4 Cflol^ Sfll^r ^4 ^12 

A> o}c ^(SC12~SC15)<H| M <8^€ *fll4°l^ e^(SCll)4 *W&<* 

a-) ^-71 4^*1^(214)4 Tfl^ -f^*V SiNxM- SiOx *fl=g4 TlHB *i<?i4 

(230)4 ^#^1 44 4^3^(214)4 #33 343°1 #4€4. 
<i34> n}eH, ^^*v 44£°1 sflii^iM^ ^ q& ^H^i nfl, s^i^ 

(214)4 SiNx#(249H ^ 344<H BCB#( 248)°.3.Jf 3 43 4 3^8: *r & 

0.4, at!: 4^^(214), SiNx#(249) ^ BCB§K248)°1 ^ofl SiNx^(247)iL 
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tiVel^^ 3* y o^m ^ Sa^-S-S, « ^^(348) 

o.5L SiNx#(247)/BCB#(248)/SiNx^(249)3 3^ 3f^S« 3-§-*H M SWi* 

<i35> ti>^°i OJ ^ a^i^i^ *fl-* ~ ^ ^^ y ^«- 

SBflofl til^fl ^ >112A>o1H I^Ml °13^5^ 31 

<i36> nj-eH, ofl^g s^H^ 2.1- ^H*1 ^ *3=4| 4^ ^j^f-iM^i ^-g; 
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3.2.3. <£4£ sflH-lr^; #7l HHeI sxfl^s.^ 3^5. *VM^ 

^lAHH. ^^4; *J=#a) C^olEi £43^ 7>^H £ ^o]^ 

7R>a>£N ^sH, ^71 ^fllAHH «l«fl ^ ^ 

<>15L *W-2l *2AV°1=. ^wl^H nM§3te 53 **£.S *Rr 31^^ 

2] 

3 ^ « ^*Hr JiA*Nfc 3*1 ^1 °1 ^ ^-^-^ 

^oj-ofl sj-u^ ^!A>olS. <8^^, 3M*1 ^-^^ 7}#A>SH 

ZJ-2J- Aj-71 ^fllA>olH ^^#<H1 Wl^fl ^^ol ^ a^S. «m-^ ^|2A>ol= ig 

Ai C-flolEi ^7l^O.S ^#^71^ ^^S. ^11 A >°1- 

ai?i^ tsVM-si ^12a>oih S#*H=- #311- ^l^^m 3* * 

^o.S. *Hr ^ SAlsfl^^ cflolE-1 3fl = ^- afla^. 
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3] 

*)1 2 Si^H, ^.J:^ BCB(benzocyclobutene)3. 3^ ^3-2-3. 

5] 

*fl 2 $1°]*] , ^"71 iLJ: 1 ^ SiNx#/BCB(benzocyclobutene)f7SiNxf^ 3^ 
6] 

2 %H1 Sl°H, ^71 HH^i g^l^ Mo *fl;g<q ^ 
7] 

[^t 1 * 8] 
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